Abstract
I. Introduction

30
Research on second language (L2) sound systems has focused on two 31 distinct levels of investigation: acquisition of non-native phone categories and 32 acquisition of abstract phonological representations. A number of models, 33 including the Speech Learning Model (Flege, 1995) , the Perceptual Assimilation
34
Model (Best, 1995 ; PAM-L2, Best and Tyler, 2007) , and the Native Language
35
Magnet Model (Kuhl and Iverson, 1995) , have focused on the problem of 36 categorization. According to these models, under specific conditions, the 37 configuration of the native language (L1) phonetic space induces the classification 
57
Research on the L2 acquisition of new phonetic contrasts widely (albeit, 58 implicitly) assumes that the development of a new category in the perceptual 59 space constitutes the first stage of the acquisition of (one or more) new phonemes, 60 in analogy with L1 acquisition (Maye, 2000; Maye, Werker and Gerken, 2002) .
61
This mirrors commonly accepted views of word recognition, where the output of 62 phonetic categorization (in which irrelevant variation has been discarded) is the For (adult) L2 acquisition, a hierarchy of features selected or abstracted in L1 121 acquisition predates exposure to L2 input. Indeed, this selection mediates L2 122 acquisition (Brown, 1998 (Brown, , 2000 Hancin-Bhatt, 1994 systems. This also invites the question of the degree to which L2 learners can establishment of new categories (i.e. recovery from single-category assimilation) 166 constitutes the first step in the L2 acquisition of a phonological contrast.
167
In Section II we review the literature on category formation in L2 sound 
Categorization and phonetic decoding 183 184
In spoken language perception research, a large number of studies have Spanish /e/ to categorize both members of the pair.
249
Turning to rounded vowels, previous studies have shown that (US-)
250
English-speaking acquirers of French have more difficulty discriminating /y/-/u/ 251 pairs than /i/-/y/ pairs (e.g., Flege, 1987; Gottfried, 1984 ; see also Flege and 252 Hillenbrand, 1984, on production). This was independent of context. However,
253
Polka (1995) observed that (US-)English-speaking listeners without any 254 experience with German exhibit native-like discrimination of the /y/-/u/ tense 255 vowel contrast in German, but not of the corresponding /ʏ/-/ʊ/ lax vowel contrast.
256
Error rates were extremely low, below 10% (which she qualified as native) for the 257 tense contrast and between 10% and 15% for the lax contrast (only 2 of the 10 258 listeners had error rates lower than 10% The fronting of /u/ in coronal contexts in English is clearly shown to play a role in 291 this cross-language perceptual assimilation task, interfering with categorization on 292 an ABX task (Levy, 2009b Prima facie, it seems reasonable to assume that an (L1 or L2) learner who 323 cannot reliably distinguish between two target-language phones will collapse 324 them into a single category and consequently fail to lexically encode the contrast.
325
Consequently, minimal pairs in the target language will correspond to "spurious" Here we introduce a model of phonological acquisition, DMAP (Direct 
604
The stimuli were French words and pseudo-words. As much as possible, Insert because it requires knowledge of French.
654
The intermediate learners (n = 38, 9 males) are native speakers of English.
655
They all started to learn French at or after the age of 10 at school. Learners' 656 proficiency groups were determined on the basis of current course enrollment. class or in assignments, but they were unaware of the purpose of the experiments.
709
Exposing students to those words beforehand was done to reduce the number of 710 exclusions due to high error rates. 
717
All test words used in the lexical decision experiment were included in the list.
718
The presentation of the stimuli was fully controlled by Dell personal computers.
719
Auditory stimuli were presented through Sennheiser HD515 headphones. The 
Acoustic analysis and lexical familiarity 736 737
In order to ensure that stimuli are comparable in both experiments, we Table 2 .
767
Insert was 60% for /i/-/y/ contrast pairs, 61% for /y/-/u/ pairs, and 85% for /oe/-/ɔ/ pairs.
781
We will return to the potential significance of word familiarity and acoustic
782
analysis data for the lexical decision results in the general discussion section. tested only on ABX, had to be removed (n = 13).
805
2. ABX Categorization
807
Error rates were calculated across both segmental contexts first and are 
853
A further analysis of error rates according to the segmental context 854 revealed the following pattern (see Table 3 ).
855
Insert Insert Table 4 
3. Lexical decision with repetition priming 882 883
Lexical decision latencies were measured from the onset of each word. Insert Table 5 but we report on the three contrasts /i/-/y/, /y/-/u/ and /oe/-/ɔ/ only), "condition"
916
(minimal pair, repetition) and "time" (presentation time 1, presentation time 2).
917
In the lexical decision with repetition priming task, results show that all general, the native speaker group had shorter reaction times than the learners.
926
Within each group, there is also a tendency for the words in the /oe/-/ɔ/ contrast to 927 yield faster reaction times. As pointed out by a reviewer, faster reaction times This could not be avoided due to the restrictions of using the same CVC combinations for both vowel pairs. This and a few other items were close to English words; however, the French phonetics of the stimuli (e.g. [] is not a native vowel for our participants) is likely to prevent strong activation of English vocabulary.
